EXPERIMENTAL
A laboratory experiment on combined mass transfer and kinetics is required to be conducted. Specifically, the increase of pH in distilled water may be followed with a digital pH meter during neutralization with commercial antacid tablets. The reagents were purchased from the local market.
With reaction
500 ml of solution in distilled water is transferred to a 1000-ml beaker, which is placed on a stand equipped with a three-blade stirrer. This beaker is then positioned below the electrode assembly, and the latter is lowered into the acid solution. Care is taken to ensure that the stirring bar will not hit the electrode tip during operation. The initial pH of the acid solution is recorded. Thermometer hooked up and used to note down the temperature during reaction. No appreciable change in the temperature could be recorded.
Without reaction
The above procedure was repeated only with a difference that the aqueous acid solution was replaced by distilled water.
Analytical data
The pH-time data were recorded online during course of reaction. The concentrations of the aqueous acid solutions have previously been calibrated against pH. 
Model development
Very simply, the overall ionic reaction for this system is.
Model developed in the present work
The antacid tablet Reflux contains N a HCO 3 as the main reactive ingredient therefore the following reaction is assumed to take place in the liquid phase.
A is the species available in the aqueous phase and the species B is originally present in the solid phase which reaches the reaction site by the mechanism of dissolution i.e. mass transfer.
Development of model equations
The number of moles of A remaining at any time, t, can be found from the following balance. Substituting equation (8) in (7), we get for a constant volume system ... (9) Nothing that i B C = 0 and solving for B C we get (7) and (11) [ ]
Substituting for A r − from equation (11) ... (15) Eq (15) 
Evaluation of the Model parameters of Stuart's
For Verification of first order of the reaction, following equation must be solved and linearity of f(r) versus t must be checked.
( )
... The following graphs are the results of these calculations.
RESULTS AND DISCUSSION
Dissolution of an antacid is indeed a case of mass transfer with chemical reaction. There exists a reactive component in the tablet which reacts with the gastric contents of the human body, which are essentially acidic in nature. In the present study, same system is taken as a simulation of concerned biochemical processes, and through simple experiments concentration-time data have been collected. A model has been formed to represent the data. The mass transfer step and the reaction step are considered. The mass transfer coefficient, which is assumed to be invariant to the acetic acid concentration in the range of concentration studied, has been calculated by using the experimental data. The reaction velocity constant for the reaction between the solid reactant and acetic acid in dilute aqueous solution has been estimated using the experimental data and later the same has been optimized with the least square regression method. The experimental data for reactive as well as nonreactive systems in the present work have been collected using a pH-time record on-line with the experiment, as suggested by Stuart's [1] , which is a reasonably accurate method. The results from the experiment and the model calculation are discussed in this Chapter. contain sodium bicarbonate as a reactive component which is certainly more reactive towards acetic acid than aluminum hydroxide and the magnesium hydroxide of other two tablets. Also, as expected the rate constant is reasonably constant at different initial concentrations of acetic acid. There is a slight discrepancy among the values of rate constant for small Reflux, which is mainly because of the disintegration of particles (this is a visual observation for Reflux small) from the tablet while dissolution is going on for that tablet. The overall order of the reaction has been assumed as two and the conversion versus time curve of the model calculation show a close fitting trend to that of experimental. Analyzing the results obtained from the model of Stuart's [1] , it is seen that the order of reaction in any case is never unity (the same is the inference drawn by the authors for their own reactions also). They have further applied the differential method of analysis to the experimental data and evaluated the order to be @1.5. However, the success of differential method of analysis always depends on the correctness of derivative-estimation. Also, theirs is a lumped parameter model in which separate study of the two important steps can not be made. The present experimental study clearly shows that there is an order of magnitude difference between the mass transfer coefficient and the reaction rate constant. Therefore, the interplay of these two steps must be reflected in the model.
CONCLUSION
From the experimental and the model studies of the present work, it can be concluded that the system of dissolution of a pH tablet in dilute acetic acid solution may be taken as a good simulation for the study of reactive dissolution of a solid in a liquid, and the conventional chemical engineering concepts of mass transfer and reaction can be satisfactorily applied to a relatively less complex biochemical process such as the one of neutralization by an antacid.
